Effects of exogenous creatine on population spike amplitude and on postanoxic hyperexcitability in brain slices.
In in vitro rat hippocampal slices, a short period of transient anoxia caused a lasting increase in the amplitude of the compound action potential (population spike, PS) that was evoked in CA1 by stimulation of the Schaffer collaterals. No such increase was seen over a comparable period of time in slices that were not subjected to anoxia. The appearance of such an increase was dependent on the duration of anoxia. Anoxia of 1 min duration did not cause any increase, anoxia lasting 2 min caused a nonsignificant increase, while 3 min of anoxia caused a lasting and statistically significant increase in PS amplitude. Addition of creatine, a compound that is known to afford protection against severe neuronal damage from longer periods of anoxia, prevented PS potentiation at a concentration of 10 mM, but not at a concentration of 1 mM. In addition, while 1 mM creatine by itself did not show any effect on PS amplitude of control slices, 10 mM creatine decreased PS amplitude also in such control slices, that had not been exposed to anoxia. These data demonstrate that this postanoxic hyperexcitability is caused by mechanisms that are little sensitive to the protection that in other contexts is provided by creatine. We suggest that understanding the mechanisms of postanoxic hyperexcitability may help understand the pathophysiology of the epileptic seizures that sometimes occur at the time of an ischemic stroke.